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(54) TRANSFORMANT OF COPOLYMER BY SYNTHETIC GENE AND PRODUCTION OF 
COPOLYMER 

(57)Abstract: 

PURPOSE: To produce a copolymer comprising a 3-hydroxybutyrate and a 3- hydroxyhexanoate 
from inexpensive fats and oils or a fatty acid as a raw material in high yield. 
CONSTITUTION: This transformant is obtained by transfecting or transducing a vector plasmid 
containing a synthetic gene for a copolymer comprising a 3-hydroxybutyrate and a 3- 
hydroxyhexanoate into a host microbial cell, especially the microbial cell of the genus Aeromonas. 
Furthermore, this transformant is prepared by transfecting or transducing the vector plasmid in 
which a f5- ketothiolase gene or an acetoacetyl-CoA reductase gene or both are integrated into 
the host microbial cell. This method for producing the copolymer is to use the resultant 
transformant 
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^KpifcDBftB. BHIbB. MBIbBft^f^Blf 6sh 

[0 0 2 8] ^<7)ffi(7)*«S*«;«^ LTI4. 75^1, 

p-JX rx/\°^^>B. ^-;u-^>s ^p'JX ^p 
i)is>tj:k\ e^5>B. BiLtf. ^ = >B1, tf5» 
=i— >x^r-r ^U*— . ^a^^ 

o^ > h ^y>. 

[0 0 2 9] BII*Jit»tt/bAB*«a)B{*^6a)BB 
(4, «ttl=J:yft3zt3i<Tf*«. iS^^T 

B»*BH*fc«fcr;^*y-";u*iCci:ya»L. b 

■(MLt»?»*i4ttM*** □ n*iUAB*Bt^ 

B£L. »&*L*ttttiafc>^y— juSiDx.T*a^» 
«SEBBtt^« c t ^>o 

[0 0 3 0] 

[H356^J] ttTI=BBB*»lfT* **WSRWt4 
*jftwr*35^4BJfiBi=HS**t**a)-ei*<fL x . 
BBB1 

B«JI=. #yx^f^«t*«ll»tJlimLfc. 7 
xo^tXlc7)@tt<!: Lt, 7IPW **tfx(A 
eromonas caviae) F A 4 4 0^$-fi6ffi Lfc c TiPtt 
X ^Vtfx FA440$N->W-N--hDV 
^7-y^l (^X^$Ki, 661, tiBSAB 
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■ofco fits 1 ~J is — h y 3 P — — tfilfo 1 o oi 
CW^CMM (o. 5%50u=i— o. o 1 %6S 

iT^vOA, 0. 3%J»»-*y5A. O. 7%« 
i-^'J^A, O. 1 %«t»T>^E-^A. O. 0 1% 
^f-Xhx*X, P H7. O) S^J§ttl::fi{*H;S;&$ 
S«L, 3 0°C-e5HrBl-r>^riK-hL/ho SS>*1*= 
=1 1 0 0 O OfllCttLT. MM^iS*fe£. MP 

A (O. 1 5%/U5f>i, O. 0 1%8f c JgV^*v 
^A. O. 7% 'J >g£X * 'J^A. O. 3%y>8£-;fc 
■J^A. O. 1 %ESB!T>^-^A. O. 0 1%>f-X 
hX^FX. 1m 1/1 O O m I h'Jh>X-100) M 
3itSi&t. MNP (O. 1 5%/<;i/5f O. 0 1 

%8SS2V?*vOA. o. 7%y >g£x*y^A. o. 

3%'J>i-*'J0A, O. O 1 'KGSggZ^-OA. 
O. O 1 %>f — X hX^X, 1m 1/1 00ml h'J h 
>X-100. P H7. O) m^.^t[Z^ tH^^XO 
□ □z-Jl/^iJ^Lfco fLT, MNP^Jgi&CO^ 
U— h£3 0 o C-C?5 BUSK h Lf-&. 

200mg/'J'V h;UCOX^>^^^^ B$tt;9 5% 

0) x^ y 10ml fo&^u- hlwl^ 3 
OtfBBttSLfcflL U 9 5%^i^-Jl 
»Srei IsI^U- h^;tlf:o *0>»JII* MMi§*fe£ 
MPA**T?ifJlU IO, MNP^tfeC^fe^ 

ttTiNfci^zi — 5i@t#^o ^ft^tete^gifiSii 

(t'J^UBH2, 1 OOOfg) T*ia^L. TK'JXX 

^£AC0 0 4£P^o 
[ O 0 3 1 ] Hife^J 2 

T^n^T^Oi&fc^-izt^tJ-ZfttfLLtz* 

TXD^tX 4--Vbfx FA440ftf 200m I <7) 
LB^lfe (1%^-XKx^, O. 5%A^h"<:7h 
>, 0. 5%ffi^K'J^A. O. 1%^;U=l— X. p 
H7. 2) 3 0°C-C— & : &fe^Ltz'&. 1 0000 

r P mti o #r$M'bttm-t& ^tiz^vmmLtzo * 

LT. ^(^H**0. 0 1MO)h'JX (tKP + V^f 
;U) 75/>^>-0. 001M(^Xf U>y75>E 
RiZfh'JOAM (WTTEi§«i:«:) 50ml 
KSSjSU 5 O m g (DM 'J 7f -A* » Lfcft, 4 
°C-e3 O^PpDftSLfco *^>(C. 5OmlO1%07^ 

uiuttK^hu^AS^-rsTEjsa^aftiL. 70 
°c-c2o»Htt«Lfc. ca>«*sa*T?*aia. 10 

Om IO)7iy-;i/-^PPt^AM (^Mitl : 

1) *?mtatrgf^lca^Lfc^. 1 0000 rpmT? 

1 o»ra3a«&»«tL. ±s^*/N°x^-;ue^^ h-t?g$ 

?R (§Mhb 1 : 1 ) <DRt> 1 ) \z. 1 0 Om l (D^noTf-x 



;ue^-v h-e»^r=jRy/£ u e-*-icAttt=« ceo 

-hSMfSEi::- 2 o°Clc;^ip Ltz^9 J — ;u£'J> Lfoi 

^SS^CctlCcty. 7IPW ^exFA440 
^ftSDNAjflfco 
[0 0 3 2] m*otltz§k1*,fe DNA^, ffllfigliRS a u 

— ^ p—n>^ (Molecular cloning) , 1 641, =J 

-ji/K x:?y>y /\— /<— ^/t<^ k y — (Cold sp 

ring Harbar Laboratory) tiJJffi#HS) icJ^y. 5-15 
*PM»fl)DNAK)t«»WIIKLfc. ffe*s 

-^7X5Kli, TXP^-^XjHTi^pJffi^P LA 2 
9 17^fflLf: c C(0^7X5 KSSIES^B g 1 1 1 
-CfflKU KWtt4tA9 (-EU*^- ^P-->y 
(Molecular cloning) , 1331, =i— ;U K X^y> 
^ /n— /<— ^TfC^ h r J — (Cold Spring Harbar Labora 

tory) tht&^m) zmLtz'&. mmLtzm&frDN Am 

[0 0 3 3] *£lb:fc;UvOA;££ffll>T*T 
ofco HP*>. *8tBDH 1 1 m I 0>L Btgife!C-£ 
*S»«L. 3 7^-iaHMlLfc. fit. 
O. O 5 m I (MS^&t: 5 m I <E L BJS*6fCA*U 3 7 

°c-e*t»iz2^p B i^«L/co f<a&. jm»*i ooo 

Orpmt'1 0»Pa3a»b»«IL-CBtt:*lHliftLf=a, 
O. 1 m I / I 0)tt*;i/V^AM2m I IZ^jSLT 
4°C-e2B#P B 1feSLfc 0 * Ht/1 O O 0 0 r pm 

T?1 0#IBi8i(>»llLTH»SiaJttLfc«. 0. 1mo 

i / i caJeib^uuv^A-o. oimoi/icosyx 
(tKP+y^f;i.) 75^^^>i§ao. 2m I frig 

«U itfi^7^^7'J-i8«0. 0 1ml$SiOU 

*&lc4 5»IH»«Lfc. fit, 4 2°C-e2#P,S)J5fcE 
L*:&. 1. 8m l(DLBiSi|jl^DLT3 7 0 C-(?^b 
|C 2 ftPfltttt U C(7)B(*^»aLfc^lC2 5mg/m 

L. 3 7°C-C*2 4^Pp1^>^^^<-hLfco *a>«*. 
1 05 lifMJgCO^r h^tr-r^ 'J >lcfHti*^-r =» □ -— 

^^ttfco m^titz^ v^v^o u xcj^n^^-rc 
ti^co=ipn— cfcyrjuaya* ov— x--r>-x> 

If □ v— (Methods in Enzymology) , 1 0 0^, 2 
4 31, 1 98 3WJ) JfflL^Ts ?7X5K$i8 
SUA ttSfbttfttt (^l^^rZL^- ^7P-->^ 
(Molecular cloning) , 15 01, =i— ;U K A^y> 
^ /\— /<— ^Ttf^ h'J — (Cold SpringHarbar Labor 
atory) tiJJK) ^ffl^T^^X 5 K^^S^^Tofco C 

[0034] HJte^lJ 3 

7xamoi«i:Lt, Hffi0ij 1 LtcZx p 

^"^-X ^r-v tf x (Aeromonas caviae) A C O 0 4#fc<7)fii 

*i-v>r v>icsgi±-cfey. T>evy>ic(±iH 
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ttffiW- 7-265065 



rftffltf-o nam acoo4Ich 
bibdh iomtmmz % *&it*)\,~>0M>&\z&i)te%. 
3o°c-e-is-f>+jLK-hLf-o *<&esL 

[0035] »&*ifc-r v^+no u >i=wi***-r* 

ICO**? OOOOiU^'J* Lt=o "T" h^-fr-f 

9«J>*t*t4MM*X»i6a)^l/- Hi, 3 0°CT? 
3 BfiSH h Lycft4 0 CO;^jK^*t?^L 

(D^U— M* % 3 0%-G5BHH >*zl"<— KLfcfc* 

fc<, P (3 HB-CO — 3 HH x) CO^fiJcia 

fco *tt^a)5*»0)HBa)aP— — WTAC 1 1 8 

[0036] 7XPW 4r-Vtfx FA440. A 
CO 0 4. AC1 18*1 0ml OLBM (AC 1 1 
8li^r h^-fr-f *U>*4*LfcLB**) (DX-otz = 
ft77X3+3 0 < fcT?2 4ll»iaiMtt*Lfc. *0>*. 
**ve*tO>«£IMK 1 m I <D£3£*7KKRiBLfc* 
0)*. 100ml CO. M9G (0. 6 % 1 J h U 

^A. 0. 3%'J>i-*'J»5A, 0. 0 5%igibth 

yi?A. o. o 1 %^ibr>^— ^a, o. 0 2 4%is 
Ib^y^vOA. 0. 0 O 1 %^b*^vOA, 1 %y 
;u=i— x. o. 01%^-xhx^x) tt*!cA*w 3 

0t-C4 8»BIi*ILfc o »6*lfc*«at1ml 
*38i(>»(iLr tt«Sm«K=J:V« ■* 
©■WttaSB^fc. Sy 9 9m I cfcy*&*lfcH£JR 
ft. «H*T?2E]«i***»U X* / -JUT? 1 Btt» 

Lfco *CD&. ^PP7h;UA1 5m I 

L5 0°CT*2B#fH]j&gL*:o fLX, 9^h7>No. 



1 ©attic «fcy»«u 2*1^ *>^>:7<;u$- 

(7KA*>f*^aa, PTFE^^T050A04 

7 a) iz&vmmrzztiz&i). ■{tatt*vytti* 

fco C(3)^PP7tx;UA^^{C4 Om I <3>*/ 

JU*»fc, 

[0 0 3 7] *#'JXXTJU*«taiftLfclfc. 
fc^'JXXfiUS- 7mgS^PP7fWl/Al m I 
L. 0. 8 5m I — )Vt. O . 1 5 m I (OXfikK 

*aS*DLT«tiL. 1 0 0 0 C-ei4 0^PI»it5Ci 

[Ccfcy. tK'; v— (7)^®!^la)^^F;^xxT■;H*^^#fco 
c*t£. o°c<a*7kr*+#;fraJU BJKT^^e-^A-c 

ttfDLfcSBTkO. 5m I «»LlL<i#Lfc. SI 

aiL^(7)^/s*^«f l^o &m\zit. **e^y— #x 

Vh^/^^li. HP5890II (to.— U^h /^V*) 
— KttB) £ffil^T*To^ 0 tefflLfzrt^Ali. J 8c W 
aSO)ta~XK V'J* ^-ve^'J-^ADB- 
5 (^)7AWS0. 2 5mm. ;*$fllJ?0. 25/im, ^3 

-<?3 ottPaifTiv ^co^8°c/-^a)^-c^LT. S 
»^JS2 4 0°cS3^rafrofco i#^>ttfc$g^*ai 

(-hffij) (C^-fo ^KC^T. A C 1 1 8(B^#. ^ 
;Uzj— X£Bi-<Dj*fl§li<t: LT P (3HB) 
*z 0 ir^ 7 (Senior) (/W 5 *;U 

■ (Biochemical Journal) , 1 2 5#, 5 5 

M, 197 1$#1) icffiot, fl-^h^*-9-<8 
tt£7-tr hr-t?^;uc o a y t?gtt£;i!J5£Lfc 

A C 1 1 8ttli F A4 4 0«|C^LTCtt^O);g 
tt*><**l^*L2fS. 1. 5e±^LTL>fco tot, A 
C 1 1 8#M^P— ->7£1XtzDN Am^iZit. 3- 
t KP^rv^u— h<t 3-t Kp + vaWi- h 

i=j:y«i***t«*«**a)**iae^ at/. 
*»e**<#ttL-cfcy. c*L&o)»e-?.a>*gi 

[0 0 3 8] 
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'J x X f % # g 








Cg/l) 




C6/C4(nol/mol) 




FA440 


0.491 


0.00 






AC004 


0.430 


0.00 






AC! 18 


0.394 


0.20 


0.00 




FA440 


0.736 


0. 08 


0. 17 




AC004 


0. 730 


0.00 






AC 1 1 8 


0.742 


0.60 


0.05 



[0039] mmm* 

TlP^tX ^r^tfx FA440. AC004. A 
C118$10ml <7)L Btglfe (AC 1 1 8 li^r h^U" 
-f *'Ji/*£*LfcLB**) ^AofcHft^Xzi* 
3 0^T?2 4B*H«»»Lfco *<D&. **l*tl<l>m 

saBLTim i o)^aftia*icBasLfc*a)*. 10 

Om I CDMN Pi&tfelCAtU 3 0°CT?4 8B5fe]iIsSte# 

y 9 9m i *y*&*LfcH£4U6« nite«3<tiBi«^* 

81 (TffiiJ) (c^-To 

[0040] iitfe^FA4 4 0^li, *'JXXf 
C1 1 8»T?I*. 7K'JXX^;U^g*<6 0%|c4i?lJ^ 

*^>i^^TP (3HB-CO-3HV) 



[0041] **JS«-e«fflLfcTxp^x 

F A 4 4 0*l*. XlMi^ft^XSStffi 
(Sxi) fc¥*3#6^ 1 1 B#lfC»R**l 
Tfcy. *K»-9f*. !SX^SlBP-3432^-(? 

*3ttt«T»&*l*=7XP^:J-X 
X AC 1 1 8*1*. Xft&ffK&frX^XS&ITOt 
Hf i:¥«6*2fl2Bttlf(?8ll*ilti3 
y. »tt««\ ±*Wft*SBBP-4 5 4 4#T5* 

■^^■*;i/f^-'3i^^va> (atcc) 0)9 

fE#^3 7 3 5 5^ LT*lim»j!flfc. 
[0 0 4 2] 

*aSfflL^*ctl=cfcy. 3-t Ka+i/^f u- hit 
3-t KP^v^yi- hfr£«WS;5Jlv5#S$(* 



(51) Int. CI. 6 

C 1 2 R 1:01) 

(C 1 2 P 7/62 

C 1 2 R 1:01) 
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